Splenic function was assessed in 42 patients with alcoholic liver disease by counting the percentage of erythrocytes with indentations or pits, seen by differential interference contrast microscopy. These pits represent cellular debris normally removed by the spleen. The findings were compared with 42 age and sex matched controls. Mean (SEM) pitted red cell counts in the patients was 2-7 (0.4)% and in the controls 0-7 (0.07)% (p<0.001). In all of the eight reformed drinkers (five with biopsy proven cirrhosis), cell counts were normal. Six patients with alcoholic liver disease had had serious infections within the past year. Of these, one had had a recent pneumococcal pneumonia and another of the patients died from overwhelming pneumococcal septicaemia. Both of these patients had evidence of functional hyposplenism as judged by high pitted erythrocyte counts. A total of 18 patients were considered to have pitted red cell counts above the normal, and 11 of these had proven cirrhosis andlor gross ascites. This study is the first to show the presence of functional hyposplenism in alcoholic liver disease and provides further evidence of the predisposition that these patients have to infection. At present, it is unclear whether the hyposplenism is a direct toxic effect of alcohol or the result of cirrhosis; further studies are warranted.
Functional hyposplenism -that is, reduced splenic function in the presence of the spleen is recognised to occur in a number of conditions including inflammatory bowel disease,'' coeliac disease,5'8 sickle cell anaemia,9 systemic lupus erythematosus,'°thyrotoxicosis," amyloid,"`and in old age. ' Figure 1 illustrates the spread of results for the alcoholics and the controls. The highest count in the alcohol group was 14.8% in a chronic alcoholic aged 49 years who had been drinking heavily since the age of 15 years. Figure 2 shows the blood film of the patient with the highest number of pits when viewed under differential interference contrast microscopy.
Of the 15 patients with biopsy proven alcohol induced cirrhosis, six had abnormal pitted erythrocyte counts. None of the reformed drinkers (five with biopsy proven cirrhosis), who had megaly. This 'hypersplenic hyposplenism' suggested that in this group splenic function had little to do with spleen size. The haematopathological status of this group did not reliably differentiate them from the 'reformed drinkers'.
Discussion
Although only an indirect method of assessing splenic function, the measurement of pitted erythrocyte counts has been shown to correlate well with other measurements of splenic function,4 albeit in particular circumstances such as treated coeliac disease.6 While it does not necessarily imply that defective pitting is associated with defective immunological activity, using the technique of differential interference contrast microscopy, this study has highlighted the existence of functional hyposplenism in alcoholic liver disease and suggests that defective splenic function may be an additional mechanism involved in the susceptibility of this group of patients to infection.
The method that we have used to detect splenic hypofunction is linked to changes in the red cell membrane. This may be particularly important when one considers the potentially complex and multiple haematological abnormalities in alcoholic liver disease, including blood loss, macrocytosis, haemolysis, and sideroblastic change. 2 Wyke20 has previously discussed why alcoholics get infections. Explanations for their increased susceptibility include the impairment of humoral and cellular host defences, defective reticuloendothelial phagocytic function and impaired complement activity. As in patients who have undergone splenectomy, alcoholics have a predisposition to pneumococcal infection24 and two of the current group had had pneumococcal disease, (both with evidence of functional hyposplenism) with one dying from overwhelming septicaemia. The risk of postoperative infections in patients in which a diagnosis of alcoholic liver disease had not been established preoperatively had also been shown to be high. 25 The Sheffield group3 has shown similar postoperative complications, together with disseminated intravascular coagulation in patients with inflammatory bowel disease undergoing surgery who were found to have defective splenic function as assessed by the clearance of heat damaged erythrocytes. Preoperative identification of such patients is important and any suspicion of infection with underlying hyposplenism should be promptly treated with parenteral antibiotics. Because ofthe high risk of Gram positive infections (unrelated to invasive procedures such as abdominal paracentesis) and in particular pneumococcal infection24 there may be an indication to give this group of patients pneumococcal vaccination. Previous work has shown that alcoholics were able to mount an adequate antibody response to pneumococcal polysaccharide antigen. 26 This is the first reported study to show convincingly the presence of functional hyposplenism in patients with alcoholic liver disease. It seems highly likely that this contributes to their increased risk of infection.
